Genomics and proteomics analysis of cultured primary rat hepatocytes.
The use of animal models in pharmaceutical research is a costly and sometimes misleading method of generating toxicity data and hence predicting human safety. Therefore, in vitro test systems, such as primary rat hepatocytes, and the developing genomics and proteomics technologies, are playing an increasingly important role in toxicological research. Gene and protein expression analysis were investigated in a time series (up to 5 days) of primary rat hepatocytes cultured on collagen coated dishes. Especially after 24h, a significant down-regulation of many important Phase I and Phase II enzymes (e.g., cytochrome P450's, glutathione-S-transferases, sulfotransferases) involved in xenobiotic metabolism, and antioxidative enzymes (e.g., catalase, superoxide dismutase, glutathione peroxidase) was observed. Acute-phase-response enzymes were frequently up-regulated (e.g., LPS binding protein, alpha-2-macro-globulin, ferritin, serine proteinase inhibitor B, haptoglobin), which is likely to be a result of cellular stress caused by the cell isolation procedure (perfusion) itself. A parallel observation was the increased expression of several structural genes (e.g., beta-actin, alpha-tubulin, vimentin), possibly caused by other proliferating cell types in the culture, such as fibroblasts or alternatively by hepatocyte dedifferentiation. In conclusion, the careful interpretation of data derived from this in vitro system indicates that primary hepatocytes can be successfully used for short-term toxicity studies up to 24h. However, culturing conditions need to be further optimized to reduce the massive changes of gene and protein expression of long-term cultured hepatocytes to allow practical applications as a long-term toxicity test system.